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(54) Spray gun with data device and method of control 



(57) A system and method of storing and reading 
parameter data associated with an electrostatic spray 
gun power supply is provided. The method includes, for 
example, the steps of: reading parameter data associ- 
ated with a power supply for a particular spray gun from 
a database and storing the parameter data in a memory 
device associated with the spray gun. The parameter 
data may include the drive current parameter informa- 
tion, for example, and additionally, spray gun type iden- 
tification information. The memory device is preferably 
integral with the spray gun or a cable connector that con- 
nects to the spray gun. The data or information can be 
in the form of analog or digital information. After reading 
the spray gun power supply parameter data, the spray 
gun controller appropriately operates and monitors the 
spray gun to ensure that the spray gun power supply is 
performing properly. 
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Description 

[0001] The invention relates generally to electrostatic 
spray systems, and more particularly, to methods and 
devices for controlling electrostatic spray guns having 
memory devices associates therewith that store the 
spray gun's operating parameters and identification in- 
formation. 

[0002] Electrostatic spray systems apply powder 
paints and coatings to a variety of products including, 
for example, appliances, automotive components, met- 
al office furniture/storage shelving, electrical transform- 
ers, and recreational equipment. A critical component 
of such spray systems is a spray gun and a spray gun 
controller, and more particularly, the power supply for 
the spray gun and the control of that power supply by 
the controller. The spray gun and the spray gun control- 
ler are responsible for generating a corona-charging ef- 
fect that is the basis of electrostatic spray systems. 
[0003] In corona-charging systems, the power supply 
charges the gun electrode to a high voltage which pro- 
duces an electric field between the spray gun and a part 
to be painted. Powder is sprayed through the area of the 
electric field. Passing through this area, the powder par- 
ticles are charged and are drawn to the- usually ground- 
ed part to be painted. In this manner, the part to be paint- 
ed is coated with powder paint. 
[0004] In prior art systems, controllers are set up to 
control a "standardized" power supply. This means that 
a set of standard drive voltages and drive currents are 
used to drive the power supply associated with each 
spray gun, and likewise, standard feedback current in- 
formation from the power supply is used to monitor and 
control each of the power supplies. In fact, however, 
there is a great deal of variance between power sup- 
plies. Power supplies are built from capacitors and di- 
odes and other components which are potted. There's 
often a variation between these components, and in the 
potting material as well. Consequently, there is often 
variation in the drive voltage and drive current which is 
necessary to produce a given electrostatic effect from 
one spray gun to another spray gun of the same model. 
Up to now, however, controllers have been incapable of 
distinguishing between power supplies since no infor- 
mation has been provided which can be used to identify 
individual performance parameters with each power 
supply. 

[0005] It is amongst the objects of the present inven- 
tion to optimize this powder painting process by provid- 
ing a system and method by which a spray gun controller 
can identify the type of spray gun it is controlling and 
monitor and optimize parameters associated with the 
operation of the particular power supply for each spray 
gun. 

[0006] According to one embodiment of the present 
invention, a method of controlling an electrostatic spray 
gun power supply is provided. The method includes, for 
example, the steps of: storing the parameter data asso- 



ciated with a particular spray gun power supply in a 
memory device associated with the spray gun and using 
that data to monitor and control the gun's power supply. 
The parameter data preferably includes the maximum 
s drive voltage, drive current, and feedback current of the 
spray gun. The memory device may be, for example, 
integral with the spray gun or a cable connector that con- 
nects to the spray gun. Typically, the power supply is 
molded into the body of the spray gun. Optimally, a sem- 
iconductor chip that carries parameter information for 
the power supply would be molded into the power supply 
or the housing for the gun. This information would then 
be read by the controller though the electric cable that 
connects the controller to the spray gun. 
[0007] According to another embodiment of the 
present invention, a method of determining and storing 
spray gun power supply information is also provided. 
The method includes, for example, the steps of: placing 
a spray gun in a test system to generate parameter in- 
formation relating to the spray gun power supply, and 
storing that information in a memory device associated 
with the spray gun. The memory device may be, for ex- 
ample, integral with the spray gun or a cable connector 
that connects to the spray gun. 
[0008] According to yet another embodiment of the 
present invention, a method of identifying a spray gun 
type or model is provided. The method includes, for ex- 
ample, the steps of: reading spray gun identification in- 
formation from an identification device associated with 
the spray gun and determining the type of spray gun 
based on the read spray gun identification information. 
The information to be read can be in the form of analog 
or digital information. The analog information can be, for 
example, a voltage, current, or resistance value. The 
digital information can be, for example, binary. Each val- 
ue, whether analog or digital, identifies a particular type 
of spray gun or model. 

[0009] According to yet another embodiment of the 
present invention, a system for controlling a spray gun 
is provided. The system preferably includes one or more 
spray guns for spraying material onto objects, a data de- 
vice associated with each spray gun, and a spray gun 
controller for reading the data device associated with 
each spray gun and controlling the spray gun based 
thereon. The data device can be one of several embod- 
iments including, for example, a resistor, a bit pattern as 
represented by a combination of open or short-circuited 
connections, or a circuit board having a memory there- 
on. The data stored in the data device may include, for 
example, spray gun type identification information and/ 
or operating parameter information for the power supply 
of the spray gun. 

[0010] According to yet another embodiment of the 
present invention, a spray gun assembly is provided. 
The spray gun assembly includes, for example, a spray 
dispensing sub-assembly and a data device having in- 
formation associated with the spray gun assembly. The 
data device can be one of several embodiments includ- 
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ing, for example, a resistor, a bit pattern as represented 
by a combination of open or short-circuited connections, 
or a circuit board having a memory thereon. The data 
stored in the data device includes at least spray gun type 
identification information and/or operating parameter in- 
formation for the power supply of the spray gun. 
[0011] According to yet another embodiment of the 
present invention, a spray gun cable is provided. The 
cable includes, for example, a plurality of electrical con- 
ductors, and a connector portion for connecting to a 
spray gun. The connector portion includes a data device 
having spray gun data stored therein. The data device 
can be one of several embodiments including, for ex- 
ample, a resistor, a bit pattern as represented by a com- 
bination of open or short-circuited connections, or a cir- 
cuit board having a memory thereon. The data stored in 
the data device includes at least spray gun type identi- 
fication information and/or operating parameter infor- 
mation for the power supply of the spray gun. 
[0012] The present invention therefore advanta- 
geously provides a system and method for automatically 
identifying various types of electrostatic spray guns. 
[0013] This invention further advantageously pro- 
vides a system and method for utilizing the operating 
parameters associated with the individual power supply 
of each spray gun to more optimally operate an electro- 
static spray gun coating system. 
[0014] The invention wil be now described by way of 
example with reference to the accompanying drawings 
in which: 

[0015] Figure 1 is a functional block diagram of an 
electrostatic spray system of the present invention, i 
[0016] Figure 2 is a functional block diagram of a sys- 
tem for testing a spray gun and for determining the spray 
gun's power supply operating parameters. 
[0017] Figure 3 is a functional block diagram of a sys- 
tem for determining a spray gun's power supply operat- 
ing parameters and for storing such operating parame- 
ters and spray gun type identification information in a 
memory or data device. 

[0018] Figure 4 is a flow chart illustrating the testing 
logic of the present invention for determining a spray 
gun's power supply operating parameters and the stor- 
age thereof, along with spray gun type identification in- 
formation, in a memory or data device. 
[0019] Figures 5A, 5B, and 5C illustrate various em- 
bodiments of a memory or data device that is integral to 
a spray gun. 

[0020] Figure 6 is functional block diagram illustrating 
the relationships between a spray gun controller, spray 
gun, and memory device. 

[0021] Figures 7A-7E illustrate various embodiments 
of a memory or data device that is external to a spray 
gun. 

[0022] Figure 8 is a functional block diagram illustrat- 
ing the relationship between a spray gun controller, a 
spray gun, a connector to the spray gun from the con- 
troller, and a memory or data device. 



[0023] Figure 9 is a flow chart of the logic for reading, 
configuring, and controlling a spray gun's power supply. 
[0024] Referring now to Figure 1, an overview of an 
electrostatic spray system 100 will now be discussed. 
s The electrostatic spray system 100 generally includes, 
for example, one or more spray guns 102 and 104 that 
are in electric circuit communication with a spray gun 
controller 106. Typically, each gun is associated with its 
own dedicated controller 106. The circuit communica- 
tion is preferably via shielded and insulated wire con- 
ductors. The one or more spray guns 102 and 104 are 
also in fluid communication with a powder coating ma- 
terial feed center 108. The fluid communication is via 
one or more hoses. Product or parts 112 to be sprayed 
or coated enter the electrostatic spray system 100 
through an opening in a booth 110. In booth 110, the 
product 112 is sprayed by spray guns 102 and/or 104. 
The spray guns 102 and/or 104 are controlled by spray 
gun controller 1 06. Other components (not shown) such 
as, for example, a compressed air source and electric 
power source, are typically also part of electrostatic 
spray system 1 00. More detailed examples of electro- 
static spray systems are described in U.S. Patent No. 
5,788,728 to Solis, U.S. Patent No. 5,743,958 to Shutic, 
U.S. Patent No. 5,725,670 to Wilson etal., U.S. Patent 
No. 5,725,161 to Hartle, which are hereby incorporated 
by reference. 

[0025] The electrostatic application of powder coating 
to the product 112 begins with fluidization. Fluidization 
is a process where powder being sprayed is mixed with 
compressed air, enabling it to be pumped from a con- 
tainer in the feed center 108 and supplied to the spray 
guns 102 and/or 104. The powder flow is regulated by 
controlling the air supplied to pumps associated with 
feed center 108. The powder supplied to the spray guns 
1 02 and/or 1 04 is charged using either a corona or tribo- 
charging gun. Charged powder is sprayed towards the 
grounded product 112 by spray guns 102 and 104. 
When the powder particles come close to the product 
112, an electrostatic attraction between the charged 
powder particles and the grounded product 112 adheres 
the powder to the product 112. The coated product 112 
then passes through an oven (not shown) wherein the 
powder coating material is melted and cured. Any over- 
sprayed powder is contained within the booth 110 and 
drawn into filter cartridges by a centrifugal fan (not 
shown). The recovered powder is then sieved and sup- 
plied back to the spray guns 102 and/or 104. 
[0026] The spray gun 1 02 performs several functions 
including, for example: directing the flow of powder; con- 
trolling the spray pattern size and shape; and imparting 
the electrostatic charge to the powder being sprayed. It 
should also be noted that electrostatic spray system 1 00 
is shown with two spray guns 1 02 and 1 04 for exemplary 
purposes only. Alternative embodiments of electrostatic 
spray system 100 can include one or more spray guns. 
Hence, reference hereinafter will be made only to spray 
gun 102 with the understanding that such reference ap- 
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plies to any number of spray guns that may be present 
in the electrostatic spray system 100. 
[0027] The spray gun 102 is preferably one or two 
types: corona charging or tribo-charging. High voltage 
or low voltage cables 116 are the two preferred ways 
that the power is supplied to a corona-charged powder 
spray gun. If the high-voltage generator is internal to the 
gun, a low-voltage cable feeds the power supply in the 
gun. If the high-voltage power supply is external to the 
gun, a high-voltage cable extends from the power sup- 
ply to the gun. Both types of guns can be negative or 
positive in polarity. Generally, corona charging uses a 
negative polarity high-voltage power supply because 
negative polarity produces more ions and is less prone 
to arcing than positive polarity. The charging electrode 
is held at a very high negative potential, requiring a pow- 
er supply rated from about 30,000 to 100,000 volts. 
[0028] The word tribo is derived from the Greek word 
tribune, meaning to rub or produce friction. In tribo 
charging, the powder particles are charged by causing 
them to rub at a high velocity on a tribo-charging surface 
and thereby, transferring charge from the charging sur- 
face to the powder particles. Without a strong electro- 
static field in front of the spray gun extending from the 
corona electrode to the part, tribo-charging virtually 
eliminates the well-known problem of "faraday cage ef- 
fect. 0 In tribo guns, the powder particles generally take 
on a positive charge inside the spray gun due to the loss 
of electrons. The charged particles are then directed by 
the spray gun towards the part being coated. Because 
the particles are charged in the tribo spray gun and there 
is no strong electrostatic field, the powder particles do 
not build up on leading edges of the product 112 to be 
coated. The advantage tribo guns is the elimination of 
"fatty edges," resulting in a uniform coating and even 
film build on the product 112. 
[0029] The powder spray gun 102 can also be either 
manual or automatic. Manual spray guns are held and 
triggered by a hand painter. Examples of manual spray 
gun systems include SURE COAT® Manual Spray Gun 
System, TRIBOMATIC® II Spray Gun, TRIBOMATIC® 
500 Manual Spray Gun, TRIBOMATIC® Wand, and the 
TRIBOMATIC® Disc, all manufactured by Nordson 
Corp. of Westlake, Ohio. Automatic spray guns are trig- 
gered by a controller. Automatic guns may be fixed, or 
supported on gun movers. Examples of automatic spray 
gun systems include the VERSA-SPRAY® II Automatic 
Spray System and the VERSA-SPRAY® II PE Porcelain 
Enamel Spray System with SURE COAT® Control, all 
manufactured by Nordson Corp. of Westlake, Ohio. Ex- 
amples of various spray guns suitable to the present in- 
vention are described in U.S. Patent No. 5,938,126 to 
Rehman etal, U.S. Patent No. 5,908,162 to Klein etai, 
U.S. Patent No. 5,904,294 to Knobbe etai, U.S. Patent 
No. 5,816,508 to Hollstein et al, U.S. Patent No. 
5,725,161 to Hartle, which are hereby incorporated by 
reference. In addition to the above-cited examples, the 
present invention in general is applicable to any type of 



spray gun utilizing corona or tribo-charging. In particu- 
lar, however, the invention is directed to corona-type 
guns having integral power supplies. 
[0030] Referring now to Figure 2, an exemplary sys- 
5 tern 200 for testing a spray gun 102 and for determining 
the spray gun power supply operating parameters is 
shown. Once the operational parameters of spray gun 
102 are determined, system 200 stores these parame- 
ters and gun type identification data in a memory device 
10 associated with the spray gun 1 02. The system 200 has 
a testing controller 202, associated user input device 
222, and display device 210. The user input device 222 
is preferably used to input alphanumerical information 
through a keyboard or similar keypad and/or other infor- 
ms mation that can be provided by a mouse or other point- 
ing device(s). The display device 210 preferably dis- 
plays information generated from the system 200 and 
preferably includes CRT or LCD displays. 
[0031] The testing controller 202 preferably includes 
a programmable CPU 204, a decoder 206, analog-to- 
digital converter (ADC) 212, digital-to-analog converter 
(DAC) 214, digital I/O port 216, and memory 218, all of 
which are in circuit communication with each other 
through data bus 208. The testing controller 202 may 
further include additional components such as, for ex- 
ample, external memory devices including disk drives 
and CD ROM, network interfaces, and device expansion 
ports (not shown). 

[0032] The internal components described above of 
testing controller 202 will now be discussed. The decod- 
er 206 decodes information input from the user input de- 
vices (e.g., keyboard or mouse) and places such infor- 
mation on data bus 208. The ADC 21 2 converts analog 
information received from spray gun 102 on analog data 
bus 228 to digital information and makes such digital in- 
formation available on data bus 208. The analog infor- 
mation read from the spray gun 102 includes the gun's 
power supply operating parameters such as, for exam- 
ple, minimum drive current, maximum drive current, and 
feedback current information. The minimum drive cur- 
rent parameter would represent the lowest level of cur- 
rent, for a given drive voltage, which is required for the 
power supply to be operation under no-load conditions. 
The maximum drive current parameter would represent 
the level of current required, for a given drive voltage, 
which is required to operate in the power supply under 
a specified fully loaded condition. These two parameters 
would define the drive current operating window for the 
power supply at the given drive voltage. Therefore, dur- 
ing normal operation, the controller would compare 
these parameters to the actual drive current. If the drive 
current falls outside of these windows, it would indicate 
to the controller that the power supply should be re- 
placed. For example, if the power supply is operating 
with a drive current of less than the minimum required 
voltage to operate the power supply under no-load con- 
ditions, then there must something wrong with the power 
supply. 



25 



30 



35 



40 



45 



50 



A 



7 



EP 1 084 757 A2 



8 



[0033] Moreover, one power supply may have a min- 
imum drive current of 50 mA, whereas another power 
supply as tested has minimum drive current of 74 mA. 
This means the first power supply is more efficient in 
that it only requires 50 mA to power-up the power supply 
under no-load conditions, whereas the second power 
supply requires 75 mA to power-up that power supply 
under no-load conditions. This also means that a read- 
ing of 60 mA for the second power supply indicates a 
problem-since at least 75 mA are required for opera- 
tion, but would not be indicative of a problem relative to 
the more efficient first power supply that requires only 
50 mA to be operational. Thus, according to the present 
invention, in that the controller can access the individual 
parameters associated with each individual power sup- 
ply, the system can more accurately determine from 
monitoring power supply drive current, for example, 
whether there is a problem with a particular power sup- 
ply for an electrostatic spray gun. Without such capabil- 
ity, control systems in the past have had to prescribe a 
very wide window of acceptance for a power supply pa- 
rameter such as, for example, drive current. These prior 
control methods has allowed some electrostatic spray 
guns to continue to be used after their power supplies 
have degraded or become inoperable such that the 
powder coating material is no longer being effectively 
charged. 

[0034] In some circumstances, ADC 21 2 and analog 
data bus 228 may be in circuit communication with gun 
102 through appropriate buffering and interface devices 
(not shown). The function of such buffering and interlace 
devices would be to scale the analog information to lev- 
els which are appropriate for input into ADC 212. 
[0035] The DAC 21 4 converts digital information from 
testing controller 202 to analog information suitable for 
input to the spray gun 1 02 through analog data bus 230. 
In some cases, DAC 214 and analog data bus 230 may 
be in circuit communication with spray gun 1 02 indirectly 
via appropriate buffering components (not shown). The 
information transmitted along analog data bus 230 in- 
cludes drive current and/or drive voltage information 
which is input to the spray gun 102. Through analog data 
buses 228 and 230, the testing controller 202 is capable 
of directing testing information such as, for example, 
drive current and/or drive voltage and simultaneously 
monitoring the feedback current levels present in the 
spray gun 102 during operation. 
[0036] A digital I/O port 216 is in circuit communica- 
tion with the spray gun 1 02 through digital data bus 232. 
So configured, purely digital information can be passed 
between the testing controller 202 and the spray gun 
102. As will be described in more detail, such digital in- 
formation includes at least a spray gun type identifier. 
[0037] Still referring to Figure 2, the spray gun 102 
has a spray gun assembly 224 and a memory device 
226 associated therewith. In the embodiment of Figure 
2, the memory device 226 is integral with the spray gun 
102 and includes information preferably relating to the 



spray gun type identification and spray gun power sup- 
ply operating parameters. The spray gun assembly 224 
preferably includes conventional spray gun components 
such as a power supply, electrode, grip handle or sup- 

s port mechanism, and fluid pathways for the flow of air 
entrained powder paint particles. Other components 
may also be present. So configured, the system 200 uti- 
lizes analog and digital information to determine the op- 
erating parameters of the spray gun 102. These oper- 

10 ating parameters, along with the spray gun type identi- 
fication, can then be stored in the memory device 226 
and in database 220. 

[0038] Referring now to Figure 3, a system 300 for de- 
termining the operating parameters of the spray gun 1 02 
15 and for storing the operating parameters and the spray 
gun type identification in memory device 226 is illustrat- 
ed. Figure 3 is substantially similar to Figure 2 and, 
therefore, a discussion of the similar components will 
not be presented and reference should be made to the 
20 previous discussion relating to Figure 2 for such descrip- 
tion. It should be noted that the spray gun 1 02 of Figure 
3 includes a connector 302 that has memory device 226 
integral therewith. As will be described in more detail, 
the connector 226 is preferably made of a molded elec- 
ts trically-insulating material and interfaces the spray gun 
102 with the spray gun controller 106. Therefore, the 
spray gun configurations of Figures 2 and 3 provide al- 
ternative embodiments wherein the memory device 226 
is integral with the spray gun 102 as shown in Figure 2 
30 or integral with a removable connector 302 that con- 
nects to the spray gun 102 as shown in Figure 3. Mem- 
ory devices may also be physically remote from the 
spray gun so long as they are logically connected with 
the spray gun power supply and the stored information 
35 is related thereto. 

[0039] Illustrated in Figure 4 is a flow chart showing 
the testing logic employed by systems 200 and 300 to 
determine a spray gun's power supply operating param- 
eters of and the storage thereof, along with the spray 
40 gun type identification, in memory device 226. The logic 
starts at step 402 where the system energizes the power 
supply for the spray gun 102. As described above, this 
is accomplished by, for example, inputting a series of 
drive currents into the power supply at a given drive volt- 
45 age to determine the minimum drive current necessary 
to operate the power supply at no-load conditions. The 
power supply is then loaded down to a fully-loaded con- 
dition and the drive current is measured and recorded 
to determine the maximum drive current necessary to 
50 operate the power supply under the fully-loaded condi- 
tion at the given drive voltage. In step 404, these param- 
eters are determined. These values are then stored in 
database 220 within memory 218, in step 406. In step 
408, the logic writes the maximum drive voltage and cur- 
55 rent, feedback current, and gun type identification data 
to memory device 226. The gun type identification data 
can be entered into the memory device 226 previous to 
the initiation of testing. The memory device 226 now in- 
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eludes important spray gun power supply operating pa- 
rameter information and spray gun type identification in- 
formation that can be subsequently read by a spray gun 
controller from the memory device 226. 
[0040] Referring now to Figures 5A, 5B and 5C, vari- 
ous embodiments of memory device 226 configured in- 
tegral with spray gun 102 are shown. More specifically, 
the memory device 226 embodiments of Figures 5A and 
5B are directed to spray gun identification information. 
The memory device 226 embodiment of Figure 5C is 
directed to spray gun identification information and gun 
power supply operating parameter information. In each 
of the embodiments shown, the memory device 226 is 
in electric circuit communication with a connector port 
(not shown) that is integral to the spray gun 102. The 
connector port is preferably male (i.e., pins) or female 
(i.e., sockets) in configuration and adapted to be con- 
nectable to a mating cable and connector from the spray 
gun controller 106 or testing system 200. 
[0041] Referring now specifically to Figure 5A, the 
memory device 225 includes a molded resistor 502. The 
molded resistor 502 is disposed across two pins or sock- 
ets 503 A and 503B of the spray gun 1 02 connector port. 
The spray gun identification information is represented 
by the value of the molded resistor 502. With such a con- 
figuration, the spray gun controller 102 reads the resis- 
tor value, or alternatively, a voltage generated by forcing 
a current through the resistor 502. Based on the resistor 
or voltage value, the spray gun controller 106 can use 
a look-up table contained within the spray gun controller 
logic or controller routines to determine the type of spray 
gun and the operating parameters that are relevant to 
that spray gun type. For example, a resistor value of in- 
finity (/.a, open-circuit) preferably indicates the absence 
of any type of spray gun. A resistor value of 1 kft can 
represent a first spray gun type. A resistor value of 10 
kft can represent a second spray gun type. A resistor 
value of 100-kft can represent a third spray gun type. It 
should be understood from the above-description that a 
large, if not infinite, number of resistor and identifier 
combinations are available. 

[0042] Referring now specifically to Figure 5B, this 
embodiment of memory device 225 includes molded se- 
rial identification bits 504 and 506. The molded bits are 
disposed across at least three pins or sockets 503C, 
503D, and 503E of the spray gun 102 connector port. 
The spray gun identification information is represented 
by the value of the molded bits. In the case of two bits, 
four possible spray gun identifiers are possible: 



Bit 1 


Bit 2 


Identification 


0 


0 


No Gun Present 


0 


1 


Gun Type 1 


1 


0 


Gun Type 2 


1 


1 


Gun Type 3 



A V bit is preferably represented by shorting a first or 
second pin or socket 503C, 503D with a third ground pin 
or socket 503E. A "0" bit is preferably represented by 
the first or second pin 503C, 503D being open-circuit 

5 with respect to pin or socket 503E. With such a config- 
uration, the spray gun controller 102 reads the bit pat- 
tern of each identification pin or socket of the spray gun 
102 connector port. Based on the bit value, the spray 
gun controller 106 can use a look-up table contained 

10 within the spray gun controller logic or controller routines 
to determine the type of spray gun and the operating 
parameters that are relevant to it. 
[0043] Referring now specifically to Figure 5C, this 
embodiment of memory device 225 includes a circuit 

15 board 508 preferably having an Electronically Erasable 
Programmable Read Only Memory (EEPROM) 510. 
The EEPROM 510 preferably includes at least spray 
gun identification information and operating parameter 
information. The spray gun identification information 

20 may take the form of two or more bits (as earlier de- 
scribed) or an identification code. The code may be in 
any form including binary, hexadecimal, alphabetic, nu- 
merical, and alpha-numeric. Any type of code or coding 
system capable of being stored within EEPROM 510 

25 can be employed. The operating parameter information 
preferably includes the spray gun's minimum drive cur- 
rent at no-load conditions and the drive current required 
to operate the power supply at a specified fully loaded 
condition, both at a specified given drive voltage. These 

30 parameters are only exemplary and various other pa- 
rameters could also be determined for the power supply 
and stored in the power supply's memory device 226. 
For example, one or more feedback current parameters, 
factory test date information, and other tracking infor- 
ms mation may be included. In alternative embodiments, 
memory device 226 can be an electronically program- 
mable read-only memory (EPROM), programmable 
read-only memory (PROM) or a conventional read-only 
memory (ROM). So configured, the spray gun controller 

40 102 reads the spray gun identification information and 
operating parameter information from the memory de- 
vice 226. Based on such information, the spray gun con- 
troller 106 can use a look-up table contained within the 
spray gun controller logic to determine the type of spray 

45 gun 

[0044] Referring now to Figure 6, a block diagram il- 
lustrating the relationships between, for example, the 
spray gun controller 106, spray gun 102, and memory 
device 226 is shown. More specifically, the spray gun 

50 controller 106 includes a processing system 604 that it 
includes, for example, one or more microprocessors, I/ 
O components (i.e., ADCs, DACs, displays, keyboard/ 
keypad etc.), and memory devices. Additionally, spray 
gun controller 106 includes controller routines 602 for 

55 reading information from the memory device 226 and 
controlling the operation of the spray gun power supply 
based on the information provided from memory device 
226. Additionally, controller routines 602 monitor spray 
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gun 102 power supply parameters such as drive current, 
for example, to ensure that the power supply is operat- 
ing properly. 

[0045J Illustrated in Figures 7A-7E are various em- 
bodiments of memory device 226 configured external to 
spray gun 102. More specifically, Figures 7A-7E illus- 
trates embodiments of the memory device 226 integral 
to a connector 302 for connecting a controller cable 702 
from the spray gun controller 1 06 to the spray gun 1 02. 
The connector 302 preferably includes either a male (/. 
a, pins) or female (i.e., sockets) physical configuration 
that mates with a port integral or otherwise associated 
with the spray gun 102. 

[0046] Illustrated in Figure 7B is an embodiment of the 
memory device 226 having the resistor 502 molded in- 
tegral to the connector 302. So configured, molded re- 
sistor 502 is employed in the same manner as described 
in connection with Figure 5A. Namely, the spray gun 
controller 102 reads the resistor value or, alternative, a 
voltage generated by forcing a current through the re- 
sistor 502. Based on the resistor or voltage value, the 
spray gun controller 106 can use a look-up table con- 
tained within the spray gun controller logic or controller 
routines to determine the type of spray gun and its rel- 
evant operating parameters. 

[0047] I llustrated in Figure 7D is an embodiment of the 
memory device 226 having the molded serial identifica- 
tion bits 504 and 506 integral to the connector 302. So 
configured, the serial identification bits 504 and 506 are 
configured and employed in the same manner as de- 
scribed in connection with Figure 5B. Namely, the spray 
gun controller 102 reads the bit pattern of each identifi- 
cation pin or socket of the spray gun 1 02 connector port. 
Based on the bit value, the spray gun controller 106 can 
use a look-up table contained within the spray gun con- 
troller logic or controller routines to determine the type 
of spray gun and its relevant operating parameters. 
[0048] Illustrated in Figure 7F is an embodiment of the 
memory device 226 having the circuit board 508 and 
EEPROM 510 integral to the connector 302. As de- 
scribed in connection with Figure 5C, the EEPROM 510 
preferably includes at least spray gun identification in- 
formation and operating parameter information, which 
can be present in any of the several described forms (a 
g., binary, hexadecimal, alphabetic, numerical, and al- 
pha-numeric.) Moreover, as described above, the circuit 
board 508 may alternatively include EPROMs, PROMs 
and/or conventional ROMs. 

[0049] Referring now to Figure 8, a block diagram 
similar to Figure 6 illustrating the relationships between, 
for example, the spray gun controller 106, spray gun 
102, connector 302 and memory device 226 is shown. 
By having memory device 226 located in a connector 
302, the present invention is applicable to existing spray 
guns that are not adaptable to integral memory devices 
such as those described by Figures 5A-5C. However, 
this difference is invisible to the spray gun controller 1 06 
because the controller does not know whether the spray 



gun identification information and/or power supply pa- 
rameter information is coming directly from the spray 
gun 102 or a connector 302 associated therewith. 
[0050] Referring now to Figures 6, 8, and 9, a discus- 
5 sion of a spray gun controller logic 900 for reading, con- 
figuring, and controlling a spray gun will be presented. 
The logic 900 starts in step 902 where the spray gun 
controller 106 reads the spray gun identification and/or 
operating parameter information from memory device 
226. As described above, the memory device 226 can 
be, for example, integral to the spray gun 102 (/.a, Fig- 
ure 6) or integral to a connector 302 associated with the 
spray gun 102 (V.a, Figure 8). Once the information is 
read, the logic 900 utilizes one or more diagnostic rou- 
tines (in step 904) that use the operating parameter in- 
formation to monitor (in step 906) the operation of the 
gun power supply. If a warning or alarm condition is de- 
tected indicating an existing or imminent power supply 
failure, that condition is preferably represented on a 
spray gun controller display. 
[0051] While the present invention has been illustrat- 
ed by the description of embodiments thereof, and while 
the embodiments have been described in considerable 
detail, additional advantages and modifications will 
readily appear to those skilled in the art. For example, 
the precise location of the memory device 220 may be 
modified. Additionally, information beyond the operating 
parameters and spray gun type identification can be in- 
cluded such as, for example, test facility, test operator, 
date of gun manufacture, maintenance intervals, eta Al- 
so, whereas the invention has been described with re- 
spect to electrostatic powder coating material spray 
guns, it is equally applicable to electrostatic liquid coat- 
ing material spray guns. 
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(c) a controller which reads information from 
said data device and utilizes said data to control 
said spray gun. 

50 2. The coating system of Claim 1 wherein the data de- 
vice is contained within the spray gun housing. 

3. The coating system of either Claim 1 or Claim 2 
wherein the data device includes information on the 

55 type of spray gun. 

4. The coating system of any preceding claim wherein 
the gun is an electrostatic spray gun having a power 
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Claims 

1 . A coating system comprising: 

40 

(a) a spray gun 

(b) a data device having information 
the spray gun; and 

45 
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supply and wherein said data device includes oper- 
ating parameter information relating to said power 
supply. 

5. The coating system of Claim 4 wherein said power 5 
supply and said data device are located within said 
gun housing. 

6. The coating system of either Claim 4 or Claim 5 
wherein said controller includes a comparator 10 
which compares said operating parameter informa- 
tion to operation information determined by the con- 
troller during the operation of the spray gun. 

7. The coating system of any preceding claim wherein is 
the data device comprises a resistor. 

8. An electrostatic coating spray gun assembly com- 
prising a spray gun housing, a power supply located 
within said housing and a memory device located 20 
within said housing, said memory device having in- 
formation relating to the model designation of said 
power supply. 

9. The gun assembly of Claim 8 wherein said memory 25 
device includes information relating to operating pa- 
rameters of said power supply. 

10. A spray gun cable for connecting a spray gun to a 
spray gun controller, the cable comprising: 30 

(a) a plurality of electrical conductors; and 

(b) a connector portion for connecting to a 
spray gun, wherein the connector portion com- 35 
prises a data device having spray gun data 
therein. 
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